Regulation of hepatic apolipoprotein synthesis in the 17 alpha-ethinyl estradiol-treated rat.
Regulatory mechanisms of hepatic apolipoprotein synthesis were studied in groups of male Sprague-Dawley rats made severely hypolipidemic by treatment with pharmacological doses of 17 alpha-ethinyl estradiol. Treatment resulted in a marked reduction of plasma cholesterol and apolipoproteins B, A-I, and A-IV. Hepatic apoA-I mRNA and apoA-I synthesis were increased in the ethinyl estradiol-treated animals. Hepatic apoA-IV protein synthesis rates were unaltered; however, a reduction of the apoA-IV mRNA level was observed. Diet-control studies suggested the effects of 17 alpha-ethinyl estradiol on apoA-I, unlike those on apoA-IV, appeared to be related to the steroid and not to reduced caloric intake. Livers of control and ethinyl estradiol-treated rats synthesized both apoBH and apoBL. Total hepatic apoB (apoBL plus apoBH) synthesis and apoB mRNA levels in the ethinyl estradiol-treated rats were similar to ad libitum fed or diet-controls. In ad libitum fed and diet-control rats, 21% and 32%, respectively, of newly synthesized hepatic apoB was apoBH. In contrast, 47% of the newly synthesized apoB in the ethinyl estradiol-treated animal was apoBH. Nucleotide sequence analysis of hepatic apoB mRNA confirmed a marked decrease in the proportion of the apoBL mRNA in ethinyl estradiol-treated animals. After cessation of 17 alpha-ethinyl estradiol treatment, the hepatic apolipoprotein A-I synthesis rate, apolipoprotein A-I and A-IV mRNA levels, and the apoBH and apoBL synthesis rates, as well as plasma apolipoprotein and cholesterol levels, returned to normal. A major finding of the present study is that pharmacological doses of ethinyl estradiol do not affect total hepatic apoB synthesis, but increase the relative amount of apoBH synthesized.